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Descripti n 

[0001] The present invention relates to a latitudinal 
sealing mechanism in a bag-packaging machine. More 
specifically, the present invention relates to a latitudinal s 
seal mechanism in a bag-packaging machine that fills 
articles to be packaged in a bag while packaging the 
bag by sealing tubular packaging material longitudinally 
and latitudinally. 

B. Description Of The Related Art 

[0002] There has been a longitudinal bag-packaging 
machine that fills articles such as foods to be packaged 
in a bag while manufacturing and packaging the bag. 
[0003] For instance, a longitudinal pillow packaging 
machine forms a packaging material which is a sheet- 
shaped film into tubular shape by using a former and a 
tube. Longitudinal seal means (heat sealing) seals lon- 
gitudinal edges of the tubular packaging materials that 
are placed one on top of another, thereby making bags. 
The pillow packaging machine fills articles to be pack- 
aged into the tubular packaging materials through the 
tube. Latitudinal sealing mechanism below the tube 
seals the upper portion of a bag and the bottom portion 
of an following bag. Then the pillow packaging machine 
cuts the middle of the latitudinally sealed portion. In such 
pillow packaging machine, operations of making a bag 
and filling articles in the bag occur in a continuous man- 
ner. 

[0004] An example of such bag packaging machine is 
disclosed in Japanese Laid-Open Patent Application 
10-86910. In the packaging machine disclosed therein, 
the tubular packaging material is sealed latitudinally by 
heating and pressing a pair of seal portions called seal 
jaws against each other, with the pair of seal jaws op- 
posing each other across the conveyance path of the 
tubular packaging material. In a structure where the seal 
jaws simply repeat linear back and forth movements, the 
packaging material is sealed only at a point (a line). 
Therefore, conveyance of the packaging material has to 
be stopped while the packaging material is being sealed 
in this structure. To avoid this problem, each seal jaw is 
controlled by two kinds of motors, such that each seal 
jaw moves drawing a locus that is in the shape of letter 
D. In this way, enough sealing time is secured while con- 
veying the tubular packaging material continuously, by 
having the seal jaws follow the tubular packaging mate- 
rial. Motors used in this bag packaging machine for con- 
trolling each sealing jaw include, a rotational motor for 
rotating each seal jaw, and a horizontal motor for moving 
each seal jaw horizontally back and forth. 
[0005] Some of such mechanisms utilize a cam hav- 
ing a groove formed thereon, so as to engage inner and 
outer sides of a cam follower. U.S. Patent No. 5,031 ,386 
discloses one of such mechanisms. In this mechanism, 
a cam follower that supports a seal jaw engages a cam 
having a groove that is formed in the shape of the letter 
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D. The cam follower and the seal jaw are supported by 
an end of a drive member fixed to a shaft. As the shaft 
rotates, the cam follower and the seal jaw move along 
the groove on the cam. In this manner, the seal jaw 
moves drawing a locus in the shape of letter D. 
[0006] Although the aforementioned mechanism al- 
lows the seal jaw to move drawing a locus in the shape 
of letter D, the seal jaw and the cam follower need to be 
able to slide against the drive member, since the seal 
jaw moves drawing a locus in the letter of D instead of 
a circle while the drive member rotates. 
[0007] However, it is structurally difficult to configure 
a sliding mechanism having bearings in the portion 
where sliding needs to occur. Consequently, the seal 
jaw and the cam follower have to slide against the drive 
member by contacting and slipping against the drive 
member. Furthermore, if multiple cam followers are cou- 
pled to the cam to increase the processing speed of the 
bag packaging machine, the mechanism is subject to 
even more strict space constraint. Also, as the process- 
ing speed of the bag packaging machine increases, the 
slip-sliding by the cam follower and the seal jaw against 
the drive member may lead to a durability problem of 
the latitudinal sealing mechanism. 
[0008] Further, packaging materials are becoming 
thinner recently. Accordingly, more pressure is required 
to seal the packaging material. This causes a greater 
reactionary force in the structure that supports each seal 
jaw. Especially in the structure disclosed in the afore- 
mentioned applications, reactionary force occurs in the 
horizontal motor that moves each seal jaw horizontally 
back and forth. Consequently, the horizontal motor has 
to be able to generate a torque that is large enough to 
be able to oppose the reactionary force. In other words, 
the horizontal motor is required of extra functions that 
would not be necessary if the horizontal motor were sim- 
ply moving seal jaws horizontally. Also, the rotational 
motor has to rotate each seal jaw (in a downward direc- 
tion) pushing the seal jaw against the reactionary force 
applied to each seal jaw. Therefore, the rotational motor 
also needs to be able to generate torque that is compa- 
rable to the torque of the horizontal motor. 
[0009] In the structure where two kinds of motors ro- 
tate each seal jaw so as to draw a locus in the shape of 
letter D and thereby generate sealing pressure, the 
magnitude of sealing pressure can be easily adjusted 
by adjusting the horizontal motor. On the other hand, 
such structure requires a high-powered motor that can 
generate torque comparable with the sealing pressure, 
which leads to a higher cost of the bag packaging ma- 
chine. 

[001 0] In view of the above, there exists a need for an 
improved latitudinal seal mechanism for a bag packag- 
ing machine which overcomes the above mentioned 
problems in the prior art. This invention addresses this 
need in the prior art as well as other needs, which will 
become apparent to those skilled in the art from this dis- 
closure. 
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[0011] The object of the present invention is to provide 
a latitudinal seal mechanism for use in a bag packaging 
machine that utilizes a cam, with the latitudinal seal 
mechanism allowing a seal portion to move drawing a 
locus in a shape other than a near circle having the 5 
shape of the letter D r without utilizing a structure in which 
the cam follower and the seal portion (seal jaw) slide 
against a coupling member (drive member) fixed to a 
rotational shaft (shaft). 

[0012] In accordance with the present invention, a lat- 
itudinal seal mechanism in a bag packaging mechanism 
that fills articles to be packaged while sealing a tubular 
packaging material in longitudinal and latitudinal direc- 
tions, comprises a pair of shaft support portions support- 
ed on the bag packaging mechanism; 

a pair of parallel rotational shafts supported on re- 
spective ones of said shaft support portions such that 
said rotational shafts are selectively movable in a direc- 
tion perpendicular to an axial length of said rotational 
shafts toward and away from said tubular packaging 
material; 

a pair of fixed cams supported in the bag packag- 
ing mechanism, said fixed cams corresponding to re- 
spective ones of said rotational shafts; 

a pair of seal portions supported on respective 
ones of said rotational shafts, said seal portions being 
adapted to be heated and move around a respective lo- 
cus defined by an outer peripheral surface of respective 
said fixed cams, said seal portions rotating about their 
respective rotational shafts, wherein said seal portions 
abut on and move away from each other and the tubular 
packaging material; 

a pair of cam followers supporting respective ones 
of said seal portions on respective ones of said rotation- 
al shafts, said cam followers being adapted to move cir- 
cularly about said rotational shafts, each said rotational 
shaft being adapted to move in said perpendicular di- 
rection in response to movement of said cam follower 
along said outer periphery of said fixed cam thereby 
guiding said seal portion about said locus; and 

a pair of coupling members coupling said cam fol- 
lowers to respective ones of said rotational shaft. 
[0013] In this latitudinal seal mechanism, the heated 
pair of seal portions moves circularly, and closes the 
packaging material by heat by holding the tubular pack- 
aging material therebetween. The latitudinal seal mech- 
anism utilizes fixed cams having shapes that corre- 
spond to the locuses of the movement of the seal por- 
tions, such that the sealing conditions such as sealing 
time are satisfied. Each seal portion is supported by the 
cam follower that moves along the corresponding fixed 
cam. The seal portions move drawing predetermined lo- 
cuses, thereby sealing the tubular packaging material. 
[0014] The cam followers are coupled to the rotational 
shafts via the coupling members. If the rotational shafts 
are fixed, the cam followers cannot move but circularly. 
Therefore, in the latitudinal seal mechanism of the 
present invention, the shaft support portion supports the 
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rotational shafts such that the rotational shafts can move 
in directions that cross with the directions of the axial 
cores, for instance in a perpendicular direction. In other 
words, in a conventional latitudinal seal mechanism, the 
cam followers and the coupling members had to slide 
against each other to allow the cam followers move in 
a non-circular manner. On the other hand, in the latitu- 
dinal seal mechanism of the present invention, the ro- 
tational shafts move relative to the fixed cams, unlike 
the conventional rotational shafts which are fixed to the 
fixed cams. Therefore, when the rotational shafts are 
movably supported against the fixed cams, there is rel- 
atively more flexibility as to where the shaft support por- 
tions should be disposed. Also, since there is larger 
space in which the shaft support portions can be dis- 
posed, the shaft support portions can include a slide 
mechanism having rollers, or a pendulum-type support 
mechanism. 

[0015] Therefore, the present invention eliminates 
conventional structure where the coupling members 
fixed to the rotational shafts slide against the cam fol- 
lowers and the seal portions. The present invention pro- 
vides a more durable, desirable structure that can make 
the seal portion move drawing a locus other than a cir- 
cle, such as one in the shape of letter D. 
[0016] Preferably, in the latitudinal seal mechanism, 
at least two of the cam followers are disposed for each 
fixed cam. First and second cam followers, out of all the 
cam followers, are disposed on opposite sides of the ro- 
tational shaft with the rotational shaft therebetween. The 
first and second cam followers are supported by ends 
of the coupling member, with a middle portion of the cou- 
pling member being fixed to the rotational shaft. 
[0017] Since a plurality of cam followers is disposed 
for each fixed cam, sealing can be conducted multiple 
times per one rotation of the rotational shaft. Conse- 
quently, the bag packaging machine will be more effec- 
tive (speedy). 

[0018] Also, in this embodiment, the first and second 
cam followers are disposed so as to hold the rotational 
shaft therebetween. Then, the first and second cam fol- 
lowers are coupled by the coupling member. Therefore, 
the cam followers move along the fixed cams even when 
the fixed cam is a plate cam that engages only an inner 
side of the cam follower, instead of a groove cam having 
a groove that couples both inner and outer sides of the 
cam follower. In other words, the cam followers do not 
disengage the fixed cams, even when the fixed cam is 
a plate cam. By allowing the rotational shaft to move rel- 
ative to the fixed cam and couple the first and second 
cam followers to the rotational shaft via the coupling 
member, the fixed cam can use a plate cam which has 
a simpler structure than a groove cam. 
[0019] Preferably, in the latitudinal seal mechanism, 
the fixed cams have such shapes that make the pair of 
seal portions move drawing locuses that have approxi- 
mately the shapes of letter D and inverted letter D. 
[0020] Since the pair of seal portion moves drawing 
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the locuses that have approximately the shapes of letter 
D and inverted letter D, the seal portions can hold the 
tubular packaging material therebetween while they 
move approximately linearly. Therefore, the pair of seal 
portions can seal the packaging material for a predeter- 
mined sealing time even while the tubular packaging 
material is being conveyed. 

[0021] Preferably, in the latitudinal seal mechanism, 
the rotational shafts repeat stopping and linear back and 
forth movement as they rotate, due to movement of the 
cam followers coupled to the fixed cams. 
[0022] When the rotational shafts are supported by 
the shaft support portions so as to allow the rotational 
shafts to slide linearly, the rotational shafts repeat stop- 
ping and linear back and forth movement, as the seal 
portions move drawing locuses other than a circle such 
as ones in the shapes of letter D. 
[0023] Preferably, the rotational shafts repeat stop- 
ping and arc-shaped back and forth movement as they 
rotate, due to movement of the cam followers coupled 
to the fixed cams. 

[0024] When the rotational shafts are supported by 
the shaft support portions so as to allow the rotational 
shafts to slide drawing an arc, the rotational shafts re- 
peat stopping and arc-shaped back and forth move- 
ment, as the seal portions move drawing locuses other 
than a circle such as ones in the shapes of letter D. 
[0025] Preferably, the rotational shafts are rotatably 
supported by bearings. The shaft support portions sup- 
port the bearings such that the bearings can move in a 
direction that cross with the direction of the axial core of 
the rotational shaft. 

[0026] The bearings for rotatably supporting the rota- 
tional shafts are movably supported by the shaft support 
portions. Therefore, the shaft support portion can utilize 
a support mechanism in which the bearings slide linearly 
with little friction, or in which the bearings support the 
rotational shaft via an arm such that the bearing can 
move in the shape of an arc. 

[0027] Preferably, each of the fixed cams includes an 
elongated bore formed thereon. The rotational shafts 
pass through the elongated bores of the fixed cams. 
[0028] The fixed cams include an elongated bore, 
which is an elongate opening. Therefore, the rotational 
shafts that move relative to the fixed cams can cross 
with the fixed cams. Consequently, there is more flexi- 
bility as to where to dispose the shaft support portions 
that support the bearing. There is also larger space in 
which the shaft support portion can be disposed. There- 
fore, the shaft support portion can utilize a durable 
mechanism such as a slide mechanism having rollers 
or pendulum type support mechanism. 
[0029] These and other objects, features, aspects 
and advantages of the present invention will become 
more fully apparent from the following detailed descrip- 
tion of the present invention when taken in conjunction 
with the accompanying drawings where like reference 
numerals denote corresponding parts throughout. 



[0030] Referring now to the accompanying drawings 
which form a part of this original disclosure: 



Fig. 1 is a perspective view of a bag packaging ma- 
5 chine in accordance with a first embodiment of the 
present invention; 

Fig. 2 is a perspective view of a support frame of 
the bag packaging machine depicted in Fig. 1 in ac- 
cordance with the present invention shown re- 

10 moved from the bag packaging machine; 

Fig. 3 is a side view of a bag packaging unit of the 
bag packaging machine depicted in Fig. 1 in accord- 
ance with the present invention; 
Fig, 4 is a cross-sectional view of the bag packaging 

is unit taken along the line IV-IV in Fig. 3, in accord- 
ance with the present invention; 
Fig. 5 is a fragmentary view of the bag packaging 
unit depicted in Fig. 4 as a slightly enlarged scale; 
Fig. 6 is a cross-sectional view of a portion the bag 

20 packaging unit taken along the line VI-VI in Fig. 4 
in accordance with the present invention; 
Fig. 7 is a cross-sectional view of the bag packaging 
unit taken along the line VII-VII in Fig. 4 in accord- 
ance with the present invention; 

25 Fig. 8 is a schematic view of a latitudinal sea! pres- 
sure generation mechanism using partial cams for 
use with the bag packaging machine in accordance 
with the present invention; 
Fig. 9 is a schematic view of a heating control sys- 

30 tern for use in the bag packaging machine in accord- 
ance with present invention; 
Fig. 10 is a view of the seal jaw being in a status 
where the cam followers are on the arc surfaces of 
the fixed cams. 

35 Fig. 11 is a view of seal jaws of the bag packaging 
machine shown with the cam followers beginning to 
contact flat surfaces of the fixed cams; 
Fig. 12 is a view of the seal jaws of the bag pack- 
aging machine with the cam followers in full contact 

40 with the flat surfaces of the fixed cams; 

Fig. 1 3 is a view of the latitudinal seal pressure gen- 
eration mechanism depicted in Fig. 8 in accordance 
with the present invention. 
Fig. 14 is a view showing rotational locuses of the 

45 seal jaws and the locuses of the rotational shafts 
about the fixed cams; 

Fig. 15 is a schematic view of conventional heating 
control system used in the present invention; 
Fig. 16 is a view of fixed cams in accordance with 
so a second embodiment of the present invention; and 
Fig. 1 7 is a schematic view of support mechanism 
that supports a rotational shaft in accordance with 
the second embodiment of the present invention. 

55 



4 



7 



EP1 018 470 B1 



8 



FIRST EMBODIMENT 
Overall Structure 

[0031] Figs. 1 and 3 show a bag packaging machine 
in accordance with the first embodiment of the present 
invention. The bag packaging machine 1 shown therein 
is a machine for packaging, for instance, potato chips, 
and mainly includes a bag packaging unit 5 and a film 
supply unit (packaging material supply unit) 6. The bag 
packaging unit 5 is a main portion of the bag packaging 
machine 1 , in which potato chips are filled in bags. The 
film supply unit 6 supplies film to the bag packaging unit 
5 such that the bags can be made from the film. On the 
front surface of the bag packaging unit 5 are various op- 
erational switches 7. A LCD display 8 that shows oper- 
ational status of the bag packaging machine 1 is also 
disposed on a certain position such that an operator who 
operates the operational switches 7 can visually recog- 
nize the display 8. 

Structure of Each Unit 

[0032] The film supply unit 6 supplies sheet-shaped 
film to a forming mechanism 13 of the bag packaging 
unit 13. In the first embodiment, the film supply unit 6 is 
disposed adjacent to the bag packaging unit 5. The film 
supply unit 6 includes a roll of film, out of which film is 
supplied. Since replacement a roll requires a certain 
amount of space around the film supply unit 6, the film 
supply unit 6 does not need to be adjacent to the bag 
packaging unit 5. Instead, the film supply unit 6 and the 
bag packaging unit 5 can be disposed apart from each 
other. 

[0033] Referring to Figs. 1 and 3, the bag packaging 
unit 5 includes a forming mechanism 13, a pull-down 
belt mechanism (packaging material conveyance mech- 
anism) 14, a longitudinal seal mechanism 15, a latitudi- 
nal seal mechanism 17, and a support frame 12. The 
forming mechanism 1 3 forms the sheet-shaped films in- 
to a tubular shape. The pull-down belt mechanism 14 
conveys the film formed in the tubular shape (hereinafter 
referred to as tubular film) in a downward direction. The 
longitudinal seal mechanism 1 5 seals (heat-seals) over- 
lapping portions of the tubular film in a longitudinal di- 
rection to form the tubular shape of the tubular film. The 
latitudinal seal mechanism 17 seals the tubular film in a 
latitudinal direction, thereby closing upper and bottom 
ends of the tubular film thereby forming sealed bags. 
The support frame 12 supports these mechanisms. A 
casing 9 is disposed around the support frame 12. 
[0034] As shown in Figs. 2 and 3, the support frame 
1 2 includes four bottom pillars 21 ,22, and 24, horizontal 
beams 25a, 25b, 25c and 25d, upper pillars 26 and 27, 
and a large pillar 28. The bottom pillars 21 , 22, 23 and 
24 extend in a vertical upper direction from foot portions 
21a, 21b 25c and 24a, which contact the floor of a fac- 
tory. The horizontal beams 25a, 25b, 25c and 25d con- 



nect upper ends of the bottom pillars 21 , 22, 24 and 24. 
The upper pillars 26 and 27 further extend in a vertical 
upper direction from the upper ends of the bottom pillars 
21 and 22. The large pillar 28 extends in a vertical upper 

s direction from a mid portion of the horizontal beam 25c. 
Referring to Fig. 3, a ceiling plate 29 is fixedly coupled 
to upper portions of the large pillar 28 and the upper 
pillars 26 and 27. The ceiling plate 29 has an opening 
in the center thereof. The support frame 12 supports 

10 mechanisms 13, 14, 15, and 17 of the bag packaging 
unit 5. In this embodiment, the support frame 12 also 
functions as a table that supports a computerized scale 
2. 

[0035] As shown in Fig. 3, the forming mechanism 13 
is includes a tube 31 and a forming shoulder 32. The tube 

31 is a tubular member with both upper and bottom ends 
open. The tube 31 is disposed on the center opening of 
the ceiling plate 29 so as to be integrated with the form- 
ing shoulder 32 via a bracket. The bracket is not shown 

20 in figures. As each bag is formed, the bottom of the tu- 
bular film is sealed first. Then, potato chips are filled in 
the opening of the upper end of the tube 31 by an 
amount calculated by the computer scale 2. Thereafter, 
the top of the bag (and the bottom of the next bag) is 

25 sealed by the latitudinal seal mechanism 1 7. The form- 
ing shoulder 32 is disposed so as to surround the tube 
31 . The forming shoulder 32 is shaped such that sheet- 
shaped film F sent from the film supply unit 6 is formed 
in a tubular shape as it passes between the forming 

30 shoulder 32 and the tube 31 . The forming shoulder 32 
is also supported by the support frame 12 via a support 
member not shown in figures. Additionally, as shown in 
Figs. 1 and 3, the forming mechanism 13 is disposed in 
a space above the space surrounded by the four bottom 

35 pillars 21 , 22, 23 and 24. More specifically, the forming 
mechanism 1 3 is disposed in a space surrounded by the 
pillars 26, 27 and 28. The tube 31 and forming shoulder 

32 can be replaced so as to fit the size of bags to be 
assembled and filled. When the tube 31 and/or forming 

40 shoulder 32 need to be replaced, an operator accesses 
the forming mechanism 13 through between the large 
pillar 28 and the upper pillar 27, or between the large 
pillar 28 and the upper pillar 26. Therefore, the forming 
mechanism 1 3 is detachable with respect to the support 

45 frame 12. 

[0036] The pull-down belt mechanism 1 4 and the lon- 
gitudinal seal mechanism 15 are supported by a rail 40 
that hangs from the ceiling plate 29. The pull-down belt 
mechanism 14 and the longitudinal seal mechanism 15 

so are disposed so as to hold the tube 31 therebetween. 
When the tube 31 is' replaced, the mechanisms 14 and 
15 are moved along the rail 40 until they come to the 
positions that are out of the way. The pull-down belt 
mechanism 14 directs the tubular film Fthat is wrapped 

55 around the tube 31 in a downward direction with assist- 
ance of a vacuum source (not shown) that acts on the 
film 14 thereby holding the film F against the pull-down 
belt mechanism 14. The pull-down belt mechanism 14 
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mainly includes a drive roller 41, a driven roller, and a 
belt (contact portion) 43 which is configured to engage 
the film F in response to suction from the vacuum 
source. The longitudinal seal mechanism 1 5 pushes the 
overlapping portions of the tubular film F against the 
tube 31 by a predetermined force while heating the por- 
tions, thereby sealing the tubular film F in a longitudinal 
direction. The longitudinal seal mechanism 15 includes 
a heater and a heater belt (longitudinal seal portion) 
which is heated by a heater and contacts the overlap- 
ping portions of the tubular film F. 
[0037] As shown in Figs. 1 and 3, the pull-down belt 
mechanism 14 and the longitudinal seal mechanism 15 
are also disposed above a space surrounded by the four 
bottom pillars 21 , 22, 23 and 24. More specifically, the 
pull-down belt mechanism 14 and the longitudinal seal 
mechanism 15 are in a space surrounded by the upper 
and large pillars 26, 27 and 28. 

Latitudinal Seal Mechanism 

[0038] The latitudinal seal mechanism 1 7 will now be 
described below. 

[0039] The latitudinal seal mechanism 1 7 is disposed 
below the forming mechanism 1 3, the pull-down mech- 
anism 14, and the longitudinal seal mechanism 15. Re- 
ferring to Figs. 3 and 4, the latitudinal seal mechanism 
17 is supported by the bottom pillars 21 , 22, 23 and 24 
and the horizontal beams 25a, 25b, 25c and 25d. As 
shown in Fig. 4, two support plates 72 are disposed in 
between the horizontal beam 25c and the horizontal 
beam 25d. Four support members 74 are disposed be- 
tween the support plate 72 and the horizontal beam 25a. 
Four support members 73 are disposed between the 
other support plate 72 and the horizontal beam 25b. 
[0040] The latitudinal seal mechanism 17 includes a 
pair of mechanisms 70 that are symmetrically disposed 
between the beams 25c and 25d. Fig. 5 is an enlarged 
view of the mechanism 70 disposed closer to the hori- 
zontal beam 25d. Although following description per- 
tains to the mechanism 70 on the horizontal beam 25d 
side, the mechanism 70 on the horizontal beam 25c side 
has a generally identical mirror image structure. 
[0041] The mechanism 70 is configured to rotate two 
seal jaws 78 about a cam (described below) such that 
the seal jaws 78 moves in a path having the shapes of 
the letter D. The mechanism 70 pushes the seal jaw 78 
against the seal jaw 78 of the other mechanism 70 to 
seal the tubularfilm in the latitudinal direction. As shown 
in Fig. 5, 6 and 7, the mechanism 70 includes fixed cams 
75, cam followers 76, a rotational shaft 80, coupling 
members 79, seal jaws 78, partial cam followers 78a, 
partial cams 88, and a motor 71 . 
[0042] The fixed cams 75 are disposed in a space be- 
tween the two support plates 72. The fixed cams 75 are 
fixed to the support plates 72. As shown in Fig. 6, the 
fixed cams 75 have a shape that is substantially the 
shape of the letter D. Each of the fixed cams 75 has at 
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its center an elongated bore 75d that is elongated in the 
direction of the horizontal beams 25a and 25b. Referring 
to Fig. 6, the fixed cam 75 includes a flat surface 75a 
that faces the fixed cam 75 of the other mechanism 70. 
5 The upper and bottom surfaces of the fixed cam 75 form 
arc surfaces 75b. The surface opposite the flat surface 
75a forms a curved surface 75c. 
[0043] Each fixed cam 75 engages two cam followers 
76. The cam followers 76 are rotatably supported at op- 
to posite ends of the coupling member 79. Therefore, the 
distance between the two pairs of respective cam fol- 
lowers 76 remains constant. Each cam follower 76 has 
two rollers 76a that rotate while in contact with the pe- 
ripheral surface of the fixed cam 75. 
15 [0044] Referring to Fig. 5, the rotational shaft 80 ex- 
tends through the openings 72a formed on the support 
plates 72 and the elongated bores 75d formed on the 
fixed cams 75. The rotational shaft 80 is pivotally sup- 
ported by the bearings 81 a which are disposed outside 
the space formed between the support plates 72. As 
shown in Fig. 5, the bearings 81 a are fixed to the sliders 
81 . The sliders 81 slide along rails 82. Ends of respec- 
tive ones of the rails 82 are fixed to respective support 
members 73 or 74. In this manner, bearings 81 move in 
the direction of the horizontal beams 25a and 25b. In 
other words, the rotational shaft 80 is supported so as 
to be movable in the direction of the horizontal beams 
25a and 25b. The rotational shaft 80 extends through a 
portion of an elongated bore 75d formed in a respective 
one of the fixed cams 75 closest to the other mechanism 

70 (hereinafter referred to as "inner side") as shown in 
Fig. 1 0, and further the rotational shaft is movable within 
the elongated bore 75d to a position farthest from the 
other mechanism 70 (hereinafter referred to as "outer 
side") as shown in Fig. 6. Additionally, the sliders 81 
have ball bearings or cylinders that roll on the rails 82. 
In this manner, the sliders 81 can slide against the rails 
82 little, if any, frictional resistance. 
[0045] Referring to Fig. 5, the rotational shaft 80 en- 
gages a shaft 85 via a Schmidt coupling 84 therebe- 
tween. The shaft 85 engages a rotational shaft 71a of 
the motor 71 via a bevel gear 86. The Schmidt coupling 
84 is a shaft coupler having three disks that are linked 
together for axiaily transmitting rotation of an input shaft, 
the shaft 85, to an output shaft, the rotational shaft 80. 
The Schmidt coupling 84 can transmit rotation of the 
shaft 85 even when the rotational shaft 80 moves rela- 
tive to the shaft 85 in a direction perpendicular to the 
rotational shaft 80, and therefore the distance between 
the two shafts changes. Consequently, the rotational 
shaft 80 rotates as the motor 71 rotates. The motor 71 
is supported by the horizontal beams 25a and 25d, while 
the rotational shaft 71 a of the motor 71 is supported by 
bearings fixed to the support members 74. The motor 

71 is a servomotor that is adapted to control rotational 
speed and/or torque. 

[0046] The centers of the coupling members 79 are 
fixed to the rotational shaft 80. Accordingly, the coupling 
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members 79 rotate according to rotation of the rotational 
shaft 80. As described above, the cam followers 76 are 
coupled to both ends of the coupling members 79. Ac- 
cordingly, as shown in Fig. 6 and other figures, each 
pairs of cam followers 76 are disposed on opposite sides 
of the mechanism 70 with respect to the rotational shaft 
80. Changes in the distances between each pair of the 
cam followers 76 and the rotational shaft 80 are the 
same during rotation. 

[0047] Referring to Figs. 5 and 6, the seal jaws 78 ex- 
tend in the direction of the horizontal beams 25c and 
25d. The seal jaws 78 are supported by the cam follow- 
ers 76 via plate springs 77 at two different positions. The 
plate spring 77 is capable of a few millimeters of com- 
pression. As will be described below, the plate springs 
77 extend when the partial cam 88 engages the partial 
cam follower 78a, and thereafter pulls the jaws 78 to re- 
store the relative distance between the cam follower 76 
and the seal jaws 78. There are two partial cam followers 
78a on each seal jaw 78, one cam follower 78a disposed 
at each opposite end of the two seal jaws 78, and are 
supported by the seal jaws 78. As shown in Figs. 7 and 
12, the partial cam followers 78a rotate contacting an 
inner side surface of the partial cams 88 when the cam 
followers 76 pass adjacent to the partial cams 88. 
[0048] Each partial cam 88 is supported by the sup- 
port plate 72 via a slider 89a and a rail 89b as shown in 
Figs. 8 and 13. One partial cam 88 is fixed to a corre- 
sponding slider 89a, whereas the rail 89b is fixed to the 
support plate 72. The slider 89a engages the rail 89b, 
so as to slide along the rail 89b in the direction of the 
horizontal beams 25a and 25b while being supported by 
the rail 89b. 

[0049] Referring to Fig. 8, the inner side surface of the 
partial cam 88 includes an entrance surface 88a, a pres- 
sure surface 88b, and an exit surface 88c. As shown in 
Fig. 7, when the partial cam follower 78a engages the 
entrance surface 88a, opposing seal jaws 78 face each 
other with a gap therebetween as shown in Figs. 4 and 
6. The pressure surface 88b is formed immediately be- 
low the entrance surface 88a. As shown in Fig. 1 2, when 
the partial cam follower 78a engages the pressure sur- 
face 88b, the opposing seal jaws 78 are urged against 
each other. The exit surface 88c (Fig. 8) is formed im- 
mediately below the pressure surface 88b. When the 
partial cam follower 78a engages the exit surface 88c, 
the seal jaws 78 again face each other with a gap ther- 
ebetween. 

[0050] Referring to Fig. 8, the partial cam 88 and the 
partial cam 88 of the other mechanism 70 are coupled 
to each other via a link mechanism 98. The positions of 
the partial cams 88 are determined by an air cylinder 96 
that activates the link mechanism 98. As shown in Fig. 
8, when the air cylinder 96 is connected with a high-pres- 
sure air supply, which is not shown in figures, via an 
electromagnetic three-way valve 97, the piston of the 
cylinder 97 is pulled up until it hits a stopper 99. When 
the piston hits the stopper 99, the partial cams 88 are 
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closest to each other. At this point, the partial cam fol- 
lowers 78a engage the pressure surfaces 88b, and the 
seal jaws 78 are forced against each other (Fig. 1 2). The 
seal jaws 78 press against each other due to pressure 
5 from the partial cams 88. In other words, the partial cams 
88 receive reaction force to move away from each other, 
from the seal jaws 78 via the cam followers 78a. How- 
ever, the air cylinder 96 prevents the partial cams 88 on 
both sides from moving away. 
[0051] The latitudinal seal mechanism 17 includes 
therein a cutter device (not shown) that severs a bag 
from a following bag by cutting the middle of the portion 
sealed by the seal jaws 78. 



[0052] The latitudinal seal mechanism 1 7 crimps por- 
tions of tubular film in a latitudinal direction by holding 
tubular films between the seal jaws 78. To seal, the seal 
jaws 78 need to apply both pressure and heat. To heat 
contacting surfaces (heated portion) of the seal jaws 78, 
which contact the tubularfilm, each seal jaw 78 includes 
heaters 78b (heating means) therein (Fig. 9). Also, each 
seal jaw 78 includes thermo-couples 78c to monitor 
whether or not the temperature of the contacting surfac- 
es of the seal jaws 78 is adequate. 
[0053] A control unit 90 (Fig. 9) that rotates with the 
rotational shaft 80 includes a controller 90a. The con- 
troller 90a monitors the temperature by the thermo cou- 
ples 78c, and controls ON/OFF of the heaters 78b. As 
shown in Fig. 5, the control unit 90 is fixed to the support 
members 79a. The support members 79a connect the 
coupling members 79 that are fixed to the rotational 
shaft 80. The control unit 90 includes, apart from the 
controller 90a, memories 90b and 90c and switches 90d 
and 90e (Fig. 9). The memories 90b and 90c store con- 
figured temperature for each heater 78b. The switches 
90d and 90e control ON/OFF of power supply to each 
heater 78b. Referring to Figs. 5 and 9, power supply 
lines 91 a and compensating lead wires 91 b extend from 
the control unit 90 to each of the seal jaws 78. The power 
supply lines 91 a supply power to the heaters 78b. The 
compensating lead wires 91b connect the thermo cou- 
ples 78c and the controller 90b. 
[0054] Power is supplied to the controller 90a and 
each heater 78b from an external power source 93 
through electricity distribution lines 92 that include a slip 
ring 92a. The slip ring 92 is utilized because the external 
power source 93 does not rotate. Power is first supplied 
the power distribution lines 92 that are inside the rota- 
tional shaft 80, which does rotate. The power is supplied 
to the control unit 90, to be distributed to the controller 
and each heater 78b therefrom. As shown in Fig. 5, the 
slip ring 92a is coupled to an end of the rotational shaft 
80 that is closer to the horizontal beam 25b. 
[0055] The controller 90a controls power supply to 
each heater 78b by switching ON/OFF of the switches 
90d and 90e. The heaters 78b do not need to be kept 
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on at all times during operation of the bag packaging 
machine 1 . Instead, the heaters 78b need to be on only 
enough to warm a contacting surface of a seal jaw 78 
of which the temperature has decreased. Therefore, the 
controller 90a of the control unit 90 controls such that 5 
the sum of power supplied to each heater 78b does not 
exceed a predetermined amount, by not turning the 
switches 90d and 90e ON at the same time. In other 
words, the controller 90a assigns time period to each 
heater 78b, during which power is supplied to the heater 
78b. 

Operation of Bag Packaging Machine 

[0056] Operation of the bag packaging machine is ex- 
plained below. 

[0057] Sheet-shaped film F is sent from the film sup- 
ply unit 6 to the forming mechanism 1 3, and then formed 
into a tubular shape as the film F pass the forming shoul- 
der 23 and are wrapped about the tube 31 . Then, the 
film F is conveyed in a downward direction by the pull- 
down belt mechanism 1 4. The film F stay wrapped about 
the tube 31 , with both ends overlapping each other on 
the periphery of the tube 31 . The longitudinal seal mech- 
anism 1 5 seals the overlapping portions in a longitudinal 
direction. 

[0058] Once sealed, the tubular film F now has a tu- 
bularshape. The film F passes thetube 31 , and is further 
sent down to the latitudinal seal mechanism 1 7. The po- 
sition of the film F at this stage is depicted in a two-dot 
chain line in Fig. 4. At this stage, as the tubular film F 
moves, a predetermined amount of potato chips are 
supplied from the computed scale 2 via the tube 31 . At 
the latitudinal seal mechanism 1 7, the top and bottom 
ends of a bag are sealed in the latitudinal direction with 
potato chips filled in the tubular film F. 

Operation of Latitudinal Sealing of the Bag Packaging 
Machine 

[0059] Operation of latitudinal sealing will now be ex- 
plained. 

[0060] In the latitudinal seal mechanism 17, rotation 
of the motor 71 moves the cam follower 76 and the seal 
jaw 78 in a circular manner about the rotational shaft 80. 
Since the cam follower 76 is coupled to each end of the 
coupling member 79, the two cam followers 76 effec- 
tively hold the fixed cam 75 therebetween. Accordingly, 
the rollers 76a of the cam followers 76 move along the 
periphery of the fixed cam 75. Then, the rotational shaft 
80 moves horizontally as shown in Figs. 6, 10, and 11. 
More specifically, when the rollers 76a of the cam fol- 
lower 76 are on the arc surfaces 75b as shown in Fig. 
1 0, the rotational shaft 80 is on the inner side of the elon- 
gated bore 75d. As the latitudinal seal mechanism 17 
shifts from a status shown in Fig. 11 to a status shown 
in Fig. 6, in other words, as rollers 76a of one cam fol- 
lower 76 move on the flat surface 75a and rollers 76a of 
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the other cam follower 76 move on the curved surface 
75c, the rotational shaft 80 moves between the inner 
side and the outer side within the elongated bore 75d. 
In this manner, the rotational shaft 80 repeats stopping 
at the inner side of the elongated bore 75d and moving 
linearly back and forth between the inner side and the 
outer side of the elongated bore 75d. Fig. 14 shows a 
locus T2 of the rotational shaft 80. 
[0061] The cam followers 76 rotate along the periph- 
ery of the fixed cam 75, drawing a locus in the shape of 
letter D, as described above. The seal jaws 78 also ro- 
tate following the cam followers 76. In addition, the seal 
jaws 78 rotate relative to the cam follower 76 when they 
are in the area near the partial cam 88. As the inner cam 
follower 76 moves into the flat surface 75a, in other 
words from a status shown in Fig. 11 to a status shown 
in Fig. 6, a partial cam follower 78a at an end of the seal 
jaw 78 engages an inner side surface (entrance surface 
88a) of the partial cam 88, as shown in Fig. 7. Thereafter, 
the cam follower 76 keeps moving while contacting the 
fixed cam 75. The seal jaw 78 moves downward while 
moving horizontally away from the cam follower 76 (Fig. 
12). At this time, the plate spring 77 that couples the 
cam follower 76 and the seal jaw 78 is extended. Ac- 
cordingly, the seal jaw 78 and the corresponding seal 
jaw 78 of the other mechanism push against each other. 
Further, as the partial cam follower 7Ba moves from the 
pressure surface 88b to the exit surface 88c, the seal 
jaws 78 separate from each other. Fig. 14 shows rota- 
tional iocuses T1 of the seal jaws 78, including the locus 
in the area near the partial cam 88. Specifically, the ro- 
tational locus T1 is a locus of an end of the seal jaw 78, 
in other words, a contacting surface of the seal jaw 78 
that contacts the tubular film F. 
[0062] In this manner, in the latitudinal seal mecha- 
nism 17, the seal jaw 78 of one mechanism 70 rotates 
drawing a locus in the shape of letter D, whereas the 
seal jaw 78 of the other mechanism 70 rotates drawing 
a locus in the shape of inverted letter D. In the process 
of rotation, the seal jaws 78 of the two mechanisms 70 
push against each other. (See rotational Iocuses T1 of 
the seal jaws 78 in Fig. 14) 

[0063] As a film F is passed down to the middle portion 
of the latitudinal seal mechanism 17, a portion of the 
tubular film F undergoes sliding contact with the seal 
jaws 78 in the area of the latitudinal seal mechanism 1 7 
shown as "Sliding" in Fig. 14. In this process, the seal 
jaws 78 move downward at a speed a few times faster 
than a conveyance speed of the tubular film F, with the 
contacting surfaces of the seal jaws 78 being kept a few 
millimeters apart with the tubular film F therebetween. 
In this manner, potato chips C in the portion of the tubu- 
lar film F to be sealed are pushed downward such that 
potato chips C are not sealed with the tubular film F at 
the time of sealing. 

[0064] Next, as the seal jaws 78 move through the 
"Seal" area shown in Fig. 14, an upper portion of a bag 
B and a bottom portion of a following bag are sealed at 
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the same time. At this process, the seal jaws 78 move 
basically at the speed of conveyance of the tubular film 
F (now a bag). As the tubular film F is sealed, the cutter 
device disposed in the seal jaws 78 separates a bag B 
from the tubular film F. 5 
[0065] In this manner, bags B are manufactured con- 
tinuously, and delivered to a belt conveyer (not shown 
in figures) by an inclined delivery plate 1 9. The belt con- 
veyer thereafter delivers the bags B to devices that con- 
duct other processes such as weight checkers. 10 

Features of the Bag Packaging Machine 

[0066] 

15 

(1) In the bag packaging machine 1 , the latitudinal 
seal mechanism 17 is supported by the support 
frame 12 on both sides, unlike a conventional bag 
packaging machine which is supported in a canti- 
lever manner. The support frame 12 includes the 20 
foot portions 21a, 22a, 23a and 24a that are dis- 
posed so as to surround the latitudinal seal mech- 
anism 17. The support frame 12 also includes four 
bottom pillars 21 , 22, 23 and 24 that extend in a ver- 
tical upper direction from the foot portions 21 a, 22a, 25 
23a and 24a. Therefore, the support frame 12 can 
securely support the latitudinal seal mechanism 1 7. 
Accordingly, the latitudinal seal mechanism 1 7 does 

not rattle even when bag packaging process has 
been conducted at a high speed. Notably, the iati- 30 
tudinal seal mechanism 17 of the present embodi- 
ment rotates the seal jaws 78 in the shape of letter 
D. Rotation of seal jaw generally leads to greater 
rattling because of the weight and momentum of the 
seal jaw. However, since the latitudinal seal mech- 35 
anism 17 is supported on both ends in this embod- 
iment, the bag packaging machine of the present 
invention can keep rattling below an allowable level 
even at the time of high-speed processing. 

Also, the latitudinal seal mechanism 17 is dis- *o 
posed within the support frame 12, which includes 
four bottom pillars 21 , 22, 23 and 24 and horizontal 
beams 25a, 25b, 25c and 25 that connect upper 
ends of the bottom pillars 21 , 22, and 24. Therefore, 
the latitudinal seal mechanism 17 is supported on <5 
front, back, left, and right sides. Accordingly, it is not 
likely that the latitudinal seal mechanism 17 will be 
displaced due to rattling. 

Although the latitudinal seal mechanism 17 is 
disposed within the support frame 12, with the seal so 
jaws being within a space surrounded by the four 
bottom pillars 21 , 22, 23 and 24 in this embodiment, 
the latitudinal seal mechanism 17 does not neces- 
sarily need to be within the support frame 12. The 
latitudinal seal mechanism 1 7 can be partially out- 55 
side the space surrounded by the four bottom pillars 
21 , 22, 23 and 24, including the space thereabove. 

(2) In the bag packaging machine 1 of the present 
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embodiment, the forming mechanism 13, the pull- 
down belt mechanism 14, and the longitudinal seal 
mechanism 15 are also supported by the support 
frame 12 and disposed within a space above the 
space surrounded by the four bottom pillars 21 , 22, 
23 and 24. The forming mechanism 13, the pull 
down belt mechanism 14, and the longitudinal seal 
mechanism 1 5 form a film in a tubular shape, deliver 
the film, and apply longitudinal seal process thereto 
in a continuous manner. Therefore, there is little rat- 
tling due to the belt 43 of the pull down belt mech- 
anism 1 4 and the heater belt of the longitudinal seal 
mechanism 15. 

Further, as shown in Figs. 1 and 3, the tube 31 
of the forming mechanism 13 is disposed such that 
the tube 31 is in the center of the support frame 12 
when viewed from above. Since the tube 31 is dis- 
posed above the space surrounded by the foot por- 
tions 21a, 22a, 23a and 24a and the bottom pillars 
21 , 22, 23 and 24, the support frame 12 can also 
function as a table for supporting the computer 
scale 2. Therefore, no additional table for support- 
ing the computer scale 2 is required above the bag 
packaging unit 5. Also, the bag packaging machine 
1 and the computer scale 2 can be coordinated in 
an orderly manner. 

(3) In the latitudinal seal mechanism 17 of the bag 
packaging machine 1 of the present invention, the 
rotational shafts 80 slides against the fixed cams 
75, unlike a conventional latitudinal seal mecha- 
nism where the cam followers 76 and the coupling 
members 79 slide against each other. Therefore, 
the slide mechanism (the slider 81 and the rail 82) 
can be formed outside the space surrounded by the 
fixed cams 75, where there is more space. Accord- 
ingly, the latitudinal seal mechanism 1 7 is more du- 
rable. In addition, the latitudinal seal mechanism 1 7 
of the present embodiment has two cam followers 
76 for each fixed cam 75. If the latitudinal seal 
mechanism 17 had a structure where the cam fol- 
lowers 76 slide against the coupling members 79, 
one mechanism 70 would require four slide mech- 
anisms. However, since the latitudinal seal mecha- 
nism 1 7 of the present embodiment has a structure 
where it is the rotational shafts 80 that slides, there 
only need to be two slide mechanisms for each 
mechanism 70. 

(4) The latitudinal seal mechanism 17 of the bag 
packaging machine 1 of the present embodiment 
has two cam followers 76 for each fixed cam 75. 
Therefore, the latitudinal seal mechanism 17 can 
seal latitu din ally twice per one rotation of the rota- 
tional shaft 80. 

When viewed from side, the cam followers 76 
are disposed so as to hold the rotational shaft 80 
therebetween, with the coupling member 79 con- 
necting all of them. This is why the latitudinal seal 
mechanism 17 of the present invention can utilize 
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a plate cam that engages only Inner side of the roller 
76a of the cam follower 76, instead of a groove cam 
that engages both Inner and outer sides of the roll- 
ers 76a of the cam follower 76. In other words, since 
the cam followers 76 hold the fixed cam 75 there- s 
between, the cam followers 76 do not disengage the 
fixed cam 75, even if the fixed cam 75 is a plate cam. 

(5) In the latitudinal seal mechanism 1 7 of the bag 
packaging machine of the present invention, partial 
cam followers 78a are disposed on both ends of the 10 
seal jaws 78. The latitudinal seal mechanism 17 al- 
so includes a pair of partial cams 88 that engages 

the seal jaws 78 and the tubular film F when the 
tubular film F is held between the opposing seal 
jaws 78. The latitudinal seal mechanism 1 7 also in- is 
eludes a link mechanism 98 and an air cylinder 96 
(See Fig. 8) that apply force to the pair of partial 
cams 88. In this manner, the seal jaws 78 are 
pressed against each other only at the time of seal- 
ing. Also, the pressing force is generated by the air 20 
cylinder 96, instead of the motor 71. Therefore, 
there is no need for a motor that generates torque 
that is large enough to oppose the sealing pressure, 
whereby cost is reduced. 

Also in this embodiment, the force by which the 25 
seal jaws 78 hold a portion of the tubular film F to 
be sealed, in other words the sealing pressure, can 
be controlled by adjusting the electromagnetic 
three-way valve 97, which controls the pressure in- 
side the air cylinder 96. 30 

Additionally, the air cylinder 96 applies force in 
a perpendicular direction (vertical direction) relative 
to the direction of seal pressure (horizontal direc- 
tion) through the link mechanism 98. The link mech- 
anism 98 also connects the partial cams 99. There- 35 
fore, a greater seal pressure can be generated with 
a small air pressure. 

Furthermore, by disconnecting the connection 
between the high pressure air supply and the air cyl- 
inder through operation of the electromagnetic 40 
three-way valve 97, the gap between the partial 
cams 88 is enlarged from S1 (Fig. 8) to S2 (Fig. 13). 
In this manner, if bags should not be sealed latitu- 
dinally, for instance when the quality of potato chips 
is not ensured, low quality potato chips can be 45 
thrown away before sealing the bags. 

Although the present embodiment utilizes the 
air cylinder 96, other means such as an oil pressure 
cylinder can also be utilized. 

(6) The partial cam 88 of the latitudinal seal mech- so 
anism 17 of the bag packaging machine 1 includes 

on an inner side thereof an entrance surface 88a, a 
pressure surface 88b, and an exit surface 88c, 
which are formed continuously. Accordingly, the lo- 
cus that the seal jaw 78 draws as it moves while the ss 
partial cam follower 78a engages the partial cam 88 
is smooth. Consequently, less power is required 
from the motor 71 to rotate the seal jaw 78. Addi- 
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tionally, since the pressure surface 88b of this em- 
bodiment includes the entrance surface 88a and the 
exit surface 88c at the top and bottom thereof, the 
cam follower 78a can can smoothly engage and dis- 
engage the partial cam 88, without disrupting rota- 
tion of the partial cam follower 78a (See Fig. 14). 
Accordingly, even less power is required from the 
motor 71 . 

(7) In a conventional latitudinal seal mechanism, an 
external control unit 1 90 is disposed apart from a 
structure that rotates about the rotational shaft 1 80, 
as shown in Fig. 15. Accordingly, there has to be a 
slip ring 192 on distribution lines that connects the 
external control unit 1 90 and devices inside the seal 
jaw 178 of the latitudinal seal mechanism, such as 
the heaters 178b and the thermometers 178c. 
When more than one seal jaws 178 are disposed 
on one rotational shaft 180 as shown in Figure 15, 
the number of poles of the slip rings 1 92a has to be 
increased accordingly. For instance, if there are two 
seal jaws 1 78 as shown in Fig. 1 5, four power lines 
for supplying power to each heater 178b and four 
signal lines to retrieve signal from each thermome- 
ter 1 78c are needed. In other words, there have to 
be eight poles of slip rings 192a. 

On the other hand, the latitudinal seal mecha- 
nism 17 of the bag packaging mechanism 1 of the 
present invention shown in Fig. 9 has a structure in 
which the control unit 90 rotates together with the 
rotational shaft 80. Therefore, there is no relative 
rotation between the control unit 90 and devices 
that rotate with the rotational shaft 80, such as the 
heater 78b and the thermo couples 78c that control 
the heater 78b. Accordingly, no slip ring is needed 
on the distribution lines that lie between the heater 
78b and the control unit 90, and between the thermo 
couples 78c and the control unit 90. The only slip 
ring needed is the slip ring 92a for supplying power 
from the external power source 93 to the control unit 
90. Reducing the number of poles of the slip ring 
92a reduces the overall cost. Further, by not dispos- 
ing a slip ring on compensating lead wires, noises 
can be prevented. Therefore more reliable control 
is assured. 

(8) The latitudinal seal mechanism 17 of the bag 
packaging mechanism 1 assigns to each heater 78b 
a time period in which the heater 78b is supplied 
with power. Therefore, only two poles of the slip ring 
92a on the power supply lines 92 suffice. Also, the 
slip ring 92a only needs limited capacity. 

SECOND EMBODIMENT 

[0067] In the first embodiment, the rotational shafts 

80 are supported by the bearings 81 a fixed to the sliders 

81 which are adapted to slide along the rails 82, such 
that the rotational shafts 80 are movable in the direction 
of the horizontal beams 25a and 25b. However, as 
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shown in Fig. 17, the rotational shafts 80 can also be 
supported such that the rotational shafts 80 can move 
rotatlonally drawing an arc. 

[0068] In the example shown in Fig. 1 7, the rotational 
shaft 80 is pivotably supported by a bearing 181 a. The 
bearing 1 81 a has an arm 181b fixed thereto. A pin 1 81 c 
is fixed to a bottom end of the arm 181b. The pin 181c 
is pivotably supported by another bearing 182, which is 
supported by the support frame 12. In other words, the 
rotational shaft 80 is rotatable about the pin 181c, while 
being rotatably supported by the bearing 181a. 
[0069] The rotational shaft 80 supported in the afore- 
mentioned manner can move in the direction of the hor- 
izontal beams 25a and 25b drawing an arc-shaped lo- 
cus T3, as the two cam followers 76 rotate. The two cam 
followers 76 are coupled to a fixed cam 1 75, such as the 
oneshown in Fig. 16. The coupling member 79 connects 
the cam followers 79 and the rotational shaft 80, such 
that the rotational shaft 80 moves following rotation of 
the cam followers 67. More specifically, the rotational 
shaft 80 repeats stopping at the inner position and arc- 
shaped back and forth movement. 
[0070] This arrangement eliminates a structure in 
which the cam followers 76 and the coupling member 
79 slide against each other, by moving the rotational 
shaft 80. 

THIRD EMBODIMENT 

[0071] In the first embodiment, two cam followers 76 
are disposed for each fixed cam 75. If only one cam fol- 
lower 76 is to be disposed for each fixed cam 75, the 
fixed cam 75 can be a groove cam with the cam follower 
76 engaging the groove. Alternatively, the second cam 
follower without a seal jaw can be disposed such that 
the two cam followers oppose each other across the ro- 
tational shaft 80. 

[0072] Although the first embodiment discloses a 
fixed cam 75 having two cam followers 76, a fixed cam 
75 can have three or more cam followers 76 to further 
increase the speed of processing. 
[0073] Referring to Fig. 8, by making the entrance sur- 
faces 88a inclined by small angle relative to the vertical 
direction, even a low-powdered rotational motor can ro- 
tate the seal jaws and partial cam followers, pushing the 
seal jaws and partial cam followers against the sealing 
pressure. 

[0074] This invention generates sealing pressure 
without causing much burden to driving means that 
moves the seal portion circularly, by use of a pair of par- 
tial cams and partial cam followers that engage each 
partial cams. In other words, in the present invention, 
sealing pressure can be easily secured in the latitudinal 
seal mechanism by use of partial cams and partial cam 
followers. 

[0075] Also, according to another aspect of the 
present invention, since magnitude of pressure applied 
to the partial cams by the pressure means via the pres- 
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sure adjustment means is adjustable, the magnitude of 
sealing pressure can be adjusted, or it can be adjusted 
that the latitudinal seal mechanism does not seal at all. 
[0076] Since the rotational shaft moves relative to the 
5 fixed cam in this invention, there is more flexibility as to 
where the sliding structure (shaft support portion) can 
be disposed. Additionally, the present invention elimi- 
nates the structure in which the coupling member fixed 
to the rotational shaft and the cam follower slide against 
10 each other. 

[0077] While several embodiments have been cho- 
sen to illustrate the present invention, it will be apparent 
to those skilled in the art from this disclosure that various 
changes and modifications can be made herein without 
is departing from the scope of the invention as defined in 
the appended claims. Furthermore, the foregoing de- 
scription of the embodiments according to the present 
invention are provided for illustration only, and not for 
the purpose of limiting the invention as defined by the 
appended claims. 



Claims 

1. A latitudinal seal mechanism (17) in a bag packag- 
ing mechanism that fills articles to be packaged 
while sealing a tubular packaging material in longi- 
tudinal and latitudinal directions, said latitudinal 
sealing mechanism comprising: 

a pair of shaft support portions (73) supported 
on the bag packaging mechanism; 
a pair of parallel rotational shafts (80) support- 
ed on respective ones of said shaft support por- 
tions (73) such that said rotational shafts are 
selectively movable in a direction perpendicular 
to an axial length of said rotational shafts to- 
ward and away from said tubular packaging 
material; 

a pair of fixed cams (75) supported in the bag 
packaging mechanism, said fixed cams corre- 
sponding to respective ones of said rotational 
shafts (80); 

a pair of seal portions (78) supported on re- 
spective ones of said rotational shafts (80), said 
seal portions being adapted to be heated and 
move around a respective locus defined by an 
outer peripheral surface of respective said fixed 
cams, said seal portions rotating about their re- 
spective rotational shafts, wherein said seal 
portions abut on and move away from each oth- 
er and the tubular packaging material; 
a pair of cam followers (76) supporting respec- 
tive ones of said seal portions (78) on respec- 
tive ones of said rotational shafts, said cam fol- 
lowers (76) being adapted to move circularly 
about said rotational shafts, each said rotation- 
al shaft (80) being adapted to move in said per- 
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pendicular direction in response to movement 
of said cam follower (76) along said outer pe- 
riphery of said fixed cam (75) thereby guiding 
said seal portion about said locus; and 
a pair of coupling members (79) coupling said 
cam followers (76) to respective ones of said 
rotational shafts (80). 

2. The latitudinal seal mechanism as set forth in claim 

1, wherein: 

first and second cam followers (76) of said cam 
followers are supported on respective ends of 
one of said coupling members (79), said one of 
said coupling members being fixed to one of 
said rotational shafts (80) such that said first 
and second cam followers contact one of said 
fixed cams. 

3. The latitudinal seal mechanism as set forth in claim 

2, wherein said outer periphery of each of said fixed 
cams (75) has a shape that approximates to the 
shape of the letter D such that said locus of said 
seal portions (78) is in the shape of the letter D. 

4. The latitudinal seal mechanism as set forth in any 
of the preceding claims, wherein 

said rotational shafts (80) are rotatably support- 
ed by bearings (81a); and wherein 
said shaft support portions (73) support said 
bearings (81a) such that said bearings can 
move in said direction perpendicular to an axial 
length of said rotational shafts. 

5. The latitudinal seal mechanism as set forth in claim 
4, wherein: 

each of said fixed cams (75) includes an elon- 
gated bore (75d) formed thereon; and 
each of said rotational shafts (80) extends 
through said elongated bore of a corresponding 
one of said fixed cams. 



Patentanspriiche 

1. Querversiegelungsvorrichtung (17) in einer 
Beutelverpackungsvorrichtung , die zu verpacken- 
de Gegenstande fullt, wahrend sie ein schlauchfor- 
miges Verpackungsmaterial in Langs- und Quer- 
richtung versiegelt, wobei die Querversiegelungs- 
vorrichtung aufweist: 

ein Paar Wellenstutzabschnitte (73), die auf der 
Beutelverpackungsvorrichtung gestutzt sind; 
ein Paar parallele Rotationswellen (80), die auf 
jeweiligen Wellenstutzabschnitten (73) derart 



gestutzt sind, dass die Rotationswellen wahl- 
weise in einer Richtung senkrecht zu einer 
axialen Lange der Rotationswellen zu dem 
schlauchformigen Verpackungsmaterial hin- 
und von ihm wegbewegbar sind; 
ein Paarfixierte Nocken (75), die in der Beutel- 
verpackungsvorrichtung gestutzt sind, wobei 
die fixierten Nocken den jeweiligen Rotations- 
wellen (80) zugeordnet sind; 
ein Paar Versiegelungsabschnitte (78), die auf 
jeweiligen Rotationswellen (80) gestutzt sind, 
wobei die Versiegelungsabschnitte angepasst 
sind, urn erwarmt zu werden und sich urn einen 
jeweiligen Ort herum bewegen, der durch eine 
AuBenrandflache der jeweiligen fixierten Nok- 
ken definiert ist, wobei die Versiegelungsab- 
schnitte urn ihre jeweiligen Rotationswellen ro- 
tieren, und wobei die Versiegelungsabschnitte 
aneinander und an das schlauchformige Ver- 
packungsmaterial angrenzen und sich vonein- 
ander und vom schlauchformigen Verpak- 
kungsmaterial wegbewegen; 
ein Paar Nockenfolgeeinrichtungen (76), die 
die jeweiligen Versiegelungsabschnitte (78) auf 
den jeweiligen Rotationswellen stutzen, wobei 
die Nockenfolgeeinrichtungen (76) angepasst 
sind, sich kreisformig urn die Rotationswellen 
zu bewegen, wobei jede Rotationswelle (80) 
angepasst ist, sich in senkrechter Richtung im 
Ansprechen auf die Bewegung der Nockenfol- 
geeinrichtung (76) entlang dem AuBenrand der 
fixierten Nokke (75) zu bewegen, wobei da- 
durch der Versiegelungsabschnitt urn den Ort 
gefuhrt wird; und 

ein Paar Verbindungselemente (79), die die 
Nockenfolgeeinrichtungen (76) mit den jeweili- 
gen der Rotationswellen (80) verbinden. 

2. Querversiegelungsvorrichtung gemaG Anspruch 1 , 
wobei: 

die erste und zweite Nockenfolgeeinrichtung 
(76) der Nockenfolgeeinrichtungen an jeweili- 
gen Enden eines der Verbindungselemente 

(79) gestutzt sind, wobei eines der Verbin- 
dungselemente an eine der Rotationswellen 

(80) fixiert sind, derart, dass erste und zweite 
Nockenfolgeeinrichtung eine der fixierten Nok- 
ken beruhren. 

Querversiegelungsvorrichtung gemaG Anspruch 2, 
wobei der AuBenrand jeder der fixierten Nocken 
(75) eine Form hat, die der Form des Buchstaben 
D nahe kommt, derart, dass der Ort der Versiege- 
lungsabschnitte (78) in der Form des Buchstabens 
Dist. 

4. Querversiegelungsvorrichtung gemaG einem der 
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vorhergehenden Anspruche, wobei die Rotations- 
wellen (80) rotierbar durch Lager (81a) gestiitzt 
sind; und wobei 

die Wellenstiitzabschnitte (73) die Lager 
(81a) stutzen, derart, dass die Lager sich in senk- s 
rechter Richtung zu einer axialen Lange der Rota- 
tionswellen bewegen konnen. 

5. Querversiegelungsvorrichtung gemafB Anspruch 4, 
wobei: 10 

jede der fixierten Nocken (75) eine darauf ge- 
bildete Langbohrung (75d) hat; und 
jede der Rotationswellen (80) sich durch die 
Langbohrung einer entsprechenden fixierten is 
Nocke erstreckt. 



Revendications 

20 

1. Dispositif de soudage transversa! (17) dans une 
machine de fabrication de sachets qui delivre des 
articles a emballer tout en soudant un materiau 
d'emballage tubulaire dans une direction longitudi- 
nale et dans une direction transversale, (edit dispo- 25 3. 
sitif de soudage transversal comprenant : 

une paire de parties de support (73) d'arbre 
soutenues par la machine de fabrication de 
sachets ; 30 
une paire d'arbres rotatifs paralleles (80) sup- 
portes par des parties de support respectives 4. 
parmi lesdites parties de support (73) d'arbre 
de telle maniere que lesdits arbres rotatifs sont 
mobiles selectivement dans une direction per- 35 
pendiculaire a une longueur axiale desdits ar- 
bres rotatifs pour etre rapproches et eloignes 
dudit materiau d'emballage tubulaire ; 
une paire de cames fixes (75) soutenues dans 
la machine de fabrication de sachets, lesdites 40 
cames fixes correspondant a des arbres res- 
pectifs parmi lesdits arbres rotatifs (80) ; 
une paire de sections de soudage (78) suppor- 
tees par des arbres respectifs parmi lesdits ar- 5. 
bres rotatifs (80), lesdites sections de soudage 45 
etant adaptees pour etre chauffees et se depla- 
cer autour d'un lieu geometrique respectif defini 
par une surface peripherique exterieure de ca- 
mes respectives parmi lesdites cames fixes, 
lesdites sections de soudage tournant autour so 
de leurs arbres rotatifs respectifs, ou lesdites 
sections de soudage s'appuient sur et s'eloi- 
gnent les unes des autres et du materiau d'em- 
ballage tubulaire ; 

une paire de poussoirs (76) supportant des 55 
sections respectives parmi lesdites sections de 
soudage (78) sur des arbres respectifs parmi 
lesdits arbres rotatifs, lesdits poussoirs (76) 



etant prevus pour se deplacer de facon circu- 
laire autour desdits arbres rotatifs, chacun des- 
dits arbres rotatifs (80) etant prevu pour se de- 
placer dans ladite direction perpendiculaire en 
reponse au mouvement dudit poussoir (76) le 
long de ladite peripherie exterieure de ladite ca- 
me fixe (75) guidant de ce fait ladite section de 
soudage autour dudit lieu geometrique ; et 
une paire d'elements d'accouplement (79) re- 
liant lesdits poussoirs (76) a des arbres respec- 
tifs parmi lesdits arbres rotatifs (80). 

Dispositif de soudage transversal selon la revendi- 
cation 1 , dans lequel : 

un premier et un deuxieme poussoir (76) parmi 
lesdits poussoirs sont supportes sur les extre- 
mites respectives de Tun desdits elements 
d'accouplement (79), ledit un desdits elements 
d'accouplement etant fixe a I'un desdits arbres 
rotatifs (80) de telle maniere que lesdits pre- 
mier et deuxieme poussoirs touchent Tune des- 
dites cames fixes. 

Dispositif de soudage transversal selon la revendt- 
cation 2, dans lequel ladite peripherie exterieure de 
chacune desdites cames fixes (75) a une forme qui 
s'approche de la forme de la lettre D de sorte que 
ledit lieu geometrique desdites sections de souda- 
ge (78) a la forme de la lettre D. 

Dispositif de soudage transversal selon Tune quel- 
conque des revendications precedentes, dans 
lequel : 

lesdits arbres rotatifs (80) sont soutenus a ro- 
tation par des roulements (81 a) ; et 
lesdites parties de support (73) d'arbre suppor- 
ted lesdits roulements (81a) de telle maniere 
que lesdits roulements peuvent se deplacer 
dans ladite direction perpendiculaire a une lon- 
gueur axiale desdits arbres rotatifs. 

Dispositif de soudage transversal selon la revendi- 
cation 4, dans lequel : 

chacune desdites cames fixes (75) comporte 
un alesage allonge (75d) forme dessus ; et 
chacun desdits arbres rotatifs (80) passe par 
ledit alesage allonge d'une came correspon- 
dante parmi lesdites cames fixes. 
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Fig. 1 
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Fig. 2 
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Fig. 8 
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Fig. 17 
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